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AB DERWENT ABSTRACT: 

NOVELTY - An isolated nucleic acid molecule (I) comprising a fully 
defined sequence of 3860 or 2355 base pairs (bp) (SEQ ID NO: 1 and 3) as 
given in the specification; a fragment of a fully defined sequence of 21 
bp (SEQ ID NO: 21, 22 or 23) as given in the specification; or encoding a 
polypeptide having a fully defined sequence of 784 amino acids (SEQ ID 
NO: 2) as given in the specification, is new. 

DETAILED DESCRIPTION - An isolated nucleic acid molecule comprises: 

(a) a fully defined sequence of 3860 or 2355 bp (SEQ ID NO: 1 and 3) as 
given in the specification; (b) a fragment of a fully defined sequence of 
21 bp (SEQ ID NO: 21, 22 or 23) as given in the specification; (c) a 
nucleic acid molecule which encodes a polypeptide having a fully defined 
sequence of 784 amino acids (SEQ ID NO: 2) as given in the specification, 
or its fragment having at least 300 contiguous amino acids and kinase 
activity; or (d) the . complement of (a), (b) , (c) , or (d) . INDEPENDENT 
CLAIMS are also included for: (1) an expression construct comprising a 
recombinant nucleic acid molecule comprising the nucleic acid molecule 

(I); (2) a host cell comprising a recombinant nucleic acid molecule 
comprising the nucleic acid molecule (I); (3) an isolated polypeptide 
comprising: (a) a polypeptide which is encoded by a nucleic acid molecule 
comprising a nucleotide sequence with SEQ ID NO: 1 or 3; (b) a fragment 
of a polypeptide comprising the amino acid sequence of SEQ ID NO: 2, where 
the fragment comprises at least 300 contiguous amino acids of SEQ ID NO: 2 
and where at least 300 contiguous amino acids. have kinase activity; (c) 
an antigenic fragment of SEQ ID NO: 2 comprising at least 15 amino acid 
residues of SEQ ID NO: 2; or (d) a polypeptide having the amino acid 
sequence of SEQ ID NO: 2; (4) an antibody which selectively binds to a 
polypeptide of (3); (5) producing a polypeptide of (3), comprising • 
culturing the host cell of (2) under conditions in which the nucleic acid 
molecule is expressed; (6) a kit comprising a compound which selectively 
binds to a polypeptide of (3) and instructions for use; (7) a kit 
comprising a compound which selectively hybridizes to a nucleic acid 
molecule (I) and instructions for use; (8) identifying a compound which 
binds to a polypeptide of (3) , comprising contacting a polypeptide, or a 
cell expressing the polypeptide with a test compound and determining 
whether the polypeptide binds to the test compound; (9) modulating the 
activity of a polypeptide of (3), comprising contacting a polypeptide or 
a cell expressing the polypeptide with a compound which binds to the 
polypeptide in a sufficient concentration to modulate the activity of the 
polypeptide; (10) identifying a compound which modulates the activity of 
a polypeptide of (3), comprising contacting the polypeptide with a test 
compound and determining the effect of the test compound on the activity 
of the polypeptide to therefore identify a compound that modulates the 
activity of the polypeptide; (11) identifying a sub'ject having a disorder 
or at risk of developing a disorder selected from the group consisting of 
cancer, an immunological disorder, a viral disorder and an apoptotic 
disorder, comprising contacting a sample obtained from the subject 
comprising nucleic acid molecules with a nucleic acid probe or primer 
which selectively hybridizes to the nucleic acid molecule (I) , and 
detecting in the sample the presence of a nucleic acid molecule which 
hybridizes to the probe or primer, therefore identifying a subject having 
the disorder, or at risk for developing the disorder; or comprising 
contacting a sample obtained from the subject comprising polypeptides 
with a compound which selectively binds to the polypeptide of (3), and 
detecting in the sample the presence of a polypeptide which binds to the 
compound, therefore, identifying a subject having the disorder, or at 



risk for developing the disorder; and (12) treating a subject having a 
disorder selected from the group consisting of cancer, an immunological 
disorder, a viral . disorder and an apoptotic disorder comprising 
administering to the subject an effective amount of an agent which 
targets the expression or activity of a nucleic acid molecule (I) . 

BIOTECHNOLOGY - Preferred Nucleic Acid: The nucleic acid further 
comprises nucleic acid sequences encoding a heterologous polypeptide. 
Preferred Polypeptide: The polypeptide of (3) further comprises 
heterologous amino acid sequences. Preferred Antibody: The antibody 
preferably binds to an antigenic fragment of SEQ ID NO: 2 selected from 
the group consisting of a fully defined sequence of 21, 20 or 21 bp (base 
pairs) (SEQ ID NO: 17, 18 and 19), as given in the specification. 
Preferred Method: The binding of the test compound to the polypeptide in 
the method of (8) is detected by detection of binding by direct detecting 
of test compound/polypeptide binding, detection of binding using a 
competition binding assay, or detection of binding using an assay for 
protein kinase-mediated phosphorylation. The activity of the polypeptide 
in the method of (10) is determined in a kinase assay using a 14171 
kinase substrate. The nucleic acid probe or primer in the method of (11) 
is from a fully defined sequence of 20, 20 or 26 bp (SEQ ID NO: 9, 10 or 
11) as given in the specification. 

ACTIVITY - Cytostatic; Virucide; Antiinflammatory; Cardiant; 
Antiarrhythmic; Hypotensive. No biological data given. 

MECHANISM OF ACTION - Protein- Kinase -Modulator . No biological data 
given. 

USE - The methods and compositions of the present invention are 
useful for the diagnosis and/or treatment of diseases or conditions 
associated with aberrant expression or activity of a 14171 protein 
kinase, such as cancer, an immunological disorder, inflammation, heart 
failure, hypertension, atrial fibrillation, a viral disorder and an 
apoptotic disorder. They can also be used in chromosome mapping, tissue, 
typing, predictive medicine, forensic biology and prognostic assays. 

ADMINISTRATION - Dosage of. the pharmaceutical composition ranges 
from 0.001-30 mg/kg body weight, preferably 5-6 mg/kg. Routes of 
administration of the pharmaceutical compositions include oral, 
pulmonary, intramuscular , intraperitoneal , intravenous , subcutaneous , 
inhalation, transdermal, nasal and rectal. 

EXAMPLE - Total RNA was prepared from various human tissues by a 
single step extraction method using RNA STAT-60. Each RNA preparation was 
treated with DNase I at 37 degrees centigrade for 1 hour. DNase I 
treatment was determined to be complete if the sample required at least 
38 PCR amplification cycles to reach a threshold level of fluorescence 
using beta-2 microglobulin as an internal amplicon reference. After 
phenol extraction cDNA was prepared from the sample using SUPERSCRIPT 
Choice System. A negative control of RNA without reverse transcriptase 
was mock reverse transcribed for each RNA sample. (62 pages) 
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2004-12766 BIOTECHDS 
New 14171 protein kinase and nucleic. 

acid, useful for diagnosing or treating diseases with 
aberrant expression of the 14171 protein 
kinase, such as cancer, an immunological disorder, 
inflammation, heart failure and hypertension; 

recombinant enzyme protein production via plasmid 
expression in host cell for use in disease therapy 
KAPELLER-LIBERMANN R 
MILLENNIUM PHARM INC 
US 2004048305 11 Mar 2004 
US 2003-658904 10 Sep 2003 
US 2003-658904 10 Sep 2003; 
Patent 
English 

WPI: 2004-226195 [21] 
DERWENT ABSTRACT: 

NOVELTY - An isolated nucleic acid molecule 
defined sequence of 3860 or 2355 base pairs 
given in the specification; a fragment of a 
bp (SEQ ID NO: 21, 22 or 23) as given in the specification; or encoding a 
polypeptide having a fully defined sequence of 784 amino acids (SEQ ID 
NO: 2) as given in the specification, is new. 

DETAILED DESCRIPTION - An isolated nucleic acid molecule comprises: 
(a) a fully defined sequence of 3860 or 2355 bp (SEQ ID NO: 1 and 3) as 
given in the specification; (b) a fragment of a fully defined sequence of 
21 bp (SEQ ID NO: 21, 22 or 23) as given in the specification; (c) a 
nucleic acid molecule which encodes a polypeptide having a fully defined 
sequence of 784 amino acids (SEQ ID NO: 2) as given in the specification, 
or its fragment having at least 300 contiguous amino acids and 
kinase activity; or (d) the complement of (a), (b) , (c) , or (d) . 
INDEPENDENT CLAIMS are also included for: (1) an expression construct 
comprising a recombinant nucleic acid molecule comprising the nucleic 
acid molecule (I); (2) a host cell comprising a recombinant nucleic acid 
molecule comprising the nucleic acid molecule (I); (3) an isolated 
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(I) comprising a fully 

(bp) (SEQ ID NO: 1 and 3) as 

fully defined sequence of 21 



polypeptide comprising: (a) a polypeptide which is encoded by a nucleic 
acid molecule comprising a nucleotide sequence with SEQ ID NO: 1 or 3; 
(b) a fragment of a polypeptide comprising the amino acid sequence of SEQ 
ID NO: 2, where the fragment comprises at least 3 00 contiguous amino acids 
of SEQ ID NO: 2 and where at least 300 contiguous amino acids have 
kinase activity; (c) an antigenic fragment of SEQ ID NO: 2 
comprising at least 15 amino acid residues of SEQ ID NO: 2; or (d) a 
polypeptide having the amino acid sequence of SEQ ID NO: 2; (4) an 
antibody which selectively binds to a polypeptide of (3) ; (5) producing a 
polypeptide of (3), comprising culturing the host. cell of (2) under 
conditions in which the nucleic acid molecule is expressed; (6) a kit 
comprising a compound which selectively binds to a polypeptide of (3) and 
instructions for use; (7) a kit comprising a compound which selectively 
hybridizes to a nucleic acid molecule (I) and instructions for use; (8) 
identifying a compound which binds to a polypeptide of (3), comprising 
contacting a polypeptide, or a cell expressing the polypeptide with a 
test compound and determining whether the polypeptide binds to the test 
compound; (9) modulating the activity of a polypeptide of (3), comprising 
contacting a polypeptide or a cell expressing the polypeptide with a 
compound which binds to the polypeptide in a sufficient concentration to 
modulate the activity of the polypeptide; (10) identifying a compound 
which modulates the activity of a polypeptide of (3), comprising 
contacting the polypeptide with a test compound and determining the 
effect of the test compound on the activity of the polypeptide to 
therefore identify a compound that modulates the activity of the 
polypeptide; (11) identifying a subject having a disorder or at risk of 
developing a disorder selected from the group consisting of cancer, an 
immunological disorder, a viral disorder and an apoptotic disorder, 
comprising contacting a sample obtained from the subject comprising 
nucleic acid molecules with a nucleic acid probe or primer which 
selectively hybridizes to the nucleic acid molecule (I), and detecting in 
the sample the presence of a nucleic acid molecule which hybridizes to 
the probe or primer, therefore identifying a subject having the disorder, 
or at risk for developing the disorder; or comprising contacting a sample 
obtained from the subject comprising polypeptides with a compound which 
selectively binds to the polypeptide of (3), and detecting in the sample 
the presence of a polypeptide which binds to the compound, therefore, . 
identifying a subject having the disorder, or at risk for developing the 
disorder; and (12) treating a subject having a disorder selected from the 
group consisting of cancer, an immunological disorder, a viral disorder 
and an apoptotic disorder comprising administering to the subject an 
effective amount of an agent which targets the expression or activity of 
a nucleic acid molecule (I) . 

BIOTECHNOLOGY - Preferred Nucleic Acid: The nucleic acid further 
comprises nucleic acid sequences encoding a heterologous polypeptide. 
Preferred Polypeptide: The polypeptide of (3) further comprises 
heterologous amino acid sequences. Preferred Antibody: The antibody 
preferably binds to an antigenic fragment of SEQ ID NO: 2 selected from 
the group consisting of a fully defined sequence of 21, 20 or 21 bp (base 
pairs) (SEQ ID NO: 17, 18 and 19), as given in the specification. 
Preferred Method: The binding of the test compound to the polypeptide in 
the method of (8) is detected by detection of binding by direct detecting 
of test compound/polypeptide binding, detection of binding using a 
competition binding assay, or detection of binding using an assay for 
protein kinase-mediated phosphorylation. The activity of the 
polypeptide in the method of (10) is determined in a kinase 
assay using a 14171 kinase substrate. The nucleic 

acid probe or primer in the method of (11) is from a fully defined 
sequence of 20, .20 or 2 6 bp (SEQ ID NO: 9, 10 or 11) as given in the 
specification. 

ACTIVITY - Cytostatic; Virucide; Antiinflammatory; Cardiant; 
Antiarrhythmic; Hypotensive. No biological data given. 

MECHANISM OF ACTION - Protein- Kinase-Modulator . No 
biological data given. 



USE - The methods and compositions of the present invention are 
useful for the diagnosis and/or treatment of diseases or conditions 
associated with aberrant expression or activity of a 14171 
protein kinase, such as cancer, an immunological disorder, 
inflammation, heart failure, hypertension, atrial fibrillation, a viral 
disorder and an apoptotic disorder. They can also be used in chromosome 
mapping, tissue typing, predictive medicine, forensic biology and 
prognostic assays. 

ADMINISTRATION - Dosage of the pharmaceutical composition ranges 
from 0.001-30 mg/kg body weight, preferably 5-6 mg/kg. Routes of 
administration of the pharmaceutical compositions include oral, 
pulmonary, intramuscular , intraperitoneal , intravenous , subcutaneous , 
inhalation, transdermal, nasal and rectal. 

EXAMPLE - Total RNA was prepared from various human tissues by a 
single step extraction method using RNA STAT-60. Each RNA preparation was 
treated with DNase I at 3 7 degrees centigrade for 1 hour. DNase I 
treatment was determined to be complete if the sample required at least 
38 PCR amplification cycles to reach a threshold level of fluorescence 
using beta-2 microglobulin as an internal amplicon reference. After 
phenol extraction cDNA was prepared from the sample using SUPERSCRIPT 
Choice System. A negative control of RNA without reverse transcriptase 
was mock reverse transcribed for each RNA sample. (62 pages) 
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Glycogen synthase kinase 3 (GSK3) is a widely expressed 
Ser/Thr protein kinase that phosphorylates numerous substrates. 
This large number of substrates requires precise and specific regulation 
of GSK3 activity, which is achieved by a combination of phosphorylation, 
localization, and interactions with GSK3 -binding proteins. Members of the 
Wnt canonical pathway have been shown to influence GSK3 activity. Through 
a yeast two-hybrid screen, we identified the Wnt canonical pathway 
co-receptor protein low density lipoprotein receptor-related protein 6 
(LRP6) as a GSK3-binding protein. The interaction between the C • terminus 
of LRP6 and GSK3 was also confirmed by in vitro GST pull-down assays and 
in situ coimmunoprecipitation assays. In vitro assays using 
immunoprecipitated proteins demonstrated that the C terminus of LRP6 
significantly attenuated the activity of GSK3P. In situ, LRP6 
significantly decreased GSK3p-mediated phosphorylation of tau at both 
primed and unprimed sites. Finally, it was also demonstrated that 
GSK3P phosphorylates the PPP(S/ T) P motifs 

in the C terminus of LRP6 . This is the first identification of a direct 
interaction between LRP6 and GSK3 , which results in an attenuation of GSK3 
activity. .COPYRGT. 2006 by The American Society for Biochemistry and 
Molecular Biology, Inc. 
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protein, is expressed de novo following 



withdrawal of serum survival factors and promotes cell death. We have 



shown previously that activation of the ERKl/2 pathway promotes 
phosphorylation of BimEL, targeting it for degradation via the proteasome. 
However, the nature of the kinase responsible for BimEL 
phosphorylation remained unclear. We now show that BimEL is 
phosphorylated on at least three sites in response to activation of the 
ERKl/2 pathway. By using the peptidylprolyl isomerase, Pinl, as a probe 
for proline-directed phosphorylation, we show that ERKl/2 -dependent 
phosphorylation of BimEL occurs at (S/T)P 

motifs. ERKl/2 phosphorylates BimEL, but not BimS or BimL, in 
vitro, and mutation of Ser65 to alanine blocks the phosphorylation of 
* BimEL by ERKl/2 in vitro and in vivo and prevents the degradation of the. 
protein following activation of the ERKl/2 pathway. We also find that 
ERKl/2, but not JNK, can phys . associate with GST-BimEL, but not GST-BimL or 
GST-BimS, in vitro. ERKl/2 also binds to full-length BimEL in vivo, and 
we have localized a potential ERKl/2 "docking domain" lying within a 
27-amino acid stretch of the BimEL protein. Our findings provide new . 
insights . into the post- translational regulation of BimEL and the role of 
the ERKl/2 pathway in cell survival signaling. 
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AB Elk-1, a member of the TCF family of Ets domain proteins, contains a 

C-terminal transcriptional activation domain with multiple copies of the 
MAPK core consensus sequence S/T-P. This region is phosphorylated by MAP 
kinases in vitro and in vivo, but the extent and kinetics of 
phosphorylation at the different sites have not been investigated in 
detail. We prepared antisera against the phosphorylated forms of residues 
T353, T363, T368, S383, S389 and T417. The antisera specifically 
recognize the phosphorylated Elk-1 C terminus and are specific for their 
cognate sites, as assessed by peptide competition and mutagenesis expts. 
Anal, of cells stably expressing Elk-1 in vivo shows that 

following serum or TPA stimulation, residues T353, T363, T368, S383, S389 
and T417 become phosphorylated with similar kinetics. Mutation of any one 
site does not prevent phosphorylation of the others. Mutation to alanine 
of S383, F378 or W379, which virtually abolishes transcriptional 
activation by Elk-1, does not affect phosphorylation of any sites tested. 
Anal, of Elk-1 using two-dimensional gel electrophoresis shows that 
following ERK activation Elk-1 receives at least six phosphates in addition 
to those present prior to stimulation. We propose that the Elk-1 
C-terminal regulatory domain becomes stoichiometrically phosphorylated 
. following growth factor stimulation. 
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AB The human immunodeficiency virus type 1 (HIV-1) Vif protein plays a 

critical role in virus replication and infectivity. Here we show that Vif 
is phosphorylated and regulated by p44/42 mitogen-activated protein 
kinase (MAPK) . Vif phosphorylation by MAPK was demonstrated in 
vitro as well as in vivo and was shown to occur on serine and 
threonine residues. Two-dimensional tryptic phosphopeptide 
mapping indicated that Vif is phosphorylated by MAPK on the same sites in 
vitro and in vivo. Radioactive peptide sequencing identified two 
phosphorylation sites, Thr96 and Serl65. These phosphorylation sites do 
not correspond to the known optimum consensus sequences for 
phosphorylation by MAPK (PX(S/T)P) nor to the minimum consensus sequence 
((S/ T)P), indicating that MAPK can phosphorylate proteins at sites other 
than those containing the PX(S/T)P or (S/T)P 
motifs. Synthetic Vif peptides corresponding to the local 
sequences of the phosphorylation sites were not phosphorylated by MAPK, 
suggesting that recognition of these sites by MAPK is likely to require 
structural determinants outside the phosphorylation site. Mutations of 
the Thr96 site, which is conserved among Vif sequences from. HIV-1, HIV- 2, 
and SIV, resulted in significant loss of Vif activity and inhibition of 
HIV-1 replication. These results suggest that MAPK plays a direct role in 
regulating HIV-1 replication and infectivity by phosphorylating Vif and 
identify a novel mechanism for activation of HIV-1 replication by mitogens 
and other extracellular stimuli. 
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Phosphorylation of cytosolic pre-S domains of the duck hepatitis B virus 
(DHBV) large envelope protein (L) was identified as a regulatory 
modification involved in intracellular signaling. By using biochemical 
and mass spectrometric analyses of phosphopeptides obtained from 
metabolically radiolabeled L protein, a single phosphorylation site was 
identified at serine 118 as part of a PX(S/T)P 
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motif, which is strongly preferred by ERK-type mitogen-activated 
protein kinases (MAP kinases) . ERK2 specifically 
phosphorylated L at serine 118 in vitro,- and L phosphorylation 
was inhibited by a coexpressed MAP kinase- specif ic phosphatase. 
Furthermore, L phosphorylation and ERK activation were shown to be induced 
in parallel by various stimuli. Functional analysis with transfected 
cells showed that DHBV L possesses the ability to activate gene 
expression in trans and, by using mutations eliminating (S-->A) or 
mimicking (S-->D) serine phosphorylation, that this function 
correlates with L phosphorylation. These mutations had, however, no major 
effects on virus production in cell culture and in vivo, indicating that L 
phosphorylation and transactivation are not essential for hepadnavirus 
replication and morphogenesis. Together, these data suggest a role of the 
L protein in intracellular host-virus cross talk by varying the levels of 
pre-S phosphorylation in response to the state of the cell. 
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Glycogen synthase kinase 3 (GSK3) is a widely expressed 
Ser/Thr. protein kinase that phosphorylates numerous substrates. 
This large number of substrates requires precise and specific regulation 
of GSK3 activity, which is achieved by a combination of phosphorylation, 
localization, and interactions with GSK3 -binding proteins. Members of the 
Wnt canonical pathway have been shown to influence GSK3 activity. Through 
a yeast two-hybrid screen, we identified the Wnt canonical pathway 
co-receptor protein low density lipoprotein receptor-related protein 6 
(LRP6) as a GSK3-binding protein. The interaction between the C terminus 
of LRP6 and GSK3 was also confirmed by in vitro GST pull-down assays and 
in situ coimmunoprecipitation assays. In vitro assays using 
immunoprecipitated proteins demonstrated that the C terminus of LRP6 
significantly attenuated the activity of GSK3(3. In situ, LRP6 
significantly decreased GSK3p-mediated phosphorylation of tau at both 
primed and unprimed sites. Finally, it was also demonstrated that 
GSK3P phosphorylates the-PPP(S/ T) P motifs 

in the C terminus of LRP6 . This is the first identification of a direct 
interaction between LRP6 and GSK3 , which results in an attenuation of GSK3 
activity. .COPYRGT. 2 0 06 by The American Society for Biochemistry and 
Molecular Biology, Inc. 
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Bim, a "BH3-only" protein, is expressed de novo following 
withdrawal of serum survival factors and promotes cell death. We have 
shown previously that activation of the ERK1/2 pathway promotes 
phosphorylation of Bim (EL), targeting it for degradation via the 
proteasome. However, the nature of the kinase responsible for 
Bim (EL) phosphorylation remained unclear. We now show that Bim (EL) is 
phosphorylated on at least three sites in response to activation 
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of the ERK1/2 pathway. By using the peptidylprolyl isomerase, Pinl, as a 
probe for proline-directed phosphorylation, we show that ERK1/2- dependent 
phosphorylation of Bim (EL) occurs at (S/T)P 

motifs. ERK1/2 phosrjhorylates- Bim (EL) , but not Bim(S) or Bim(L), 

in vitro, and mutation of Ser(65) to alanine blocks the phosphorylation of 

Bim (EL) by ERKl/2 in vitro and in vivo and prevents the degradation of the 

protein following activation of the ERKl/2 pathway. We also 

find that ERKl/2 , but not JNK, can physically associate with GST-Bim(EL), 

but not GST-Bim (L) or GST-Bim(S), in vitro. ERKl/2 also binds to 

full-length Bim (EL) in vivo, and we have localized a potential ERKl/2 

"docking domain" lying within a 27-amino acid stretch of- the Bim (EL) 

protein. Our findings provide new insights into the post- translational 

regulation of Bim (EL) and the role of the ERKl/2 pathway in cell survival 

signaling. 
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TRPM2 is a Ca2 + permeable channel activated by various triggers 
including the oxidative stress including hydrogen peroxide (H202) . TRPM2 
is expressed in immunocytes such as monocytes, lymphocytes, and 
neutrophils. However its physiological role is unclear. Although the 
activation of TRPM2 by H202 seems to be mediated by NAD+ and/or 
ADP-ribose, the activation mechanisms in the context of 
physiological signaling are not elucidated. Thus, We investigated the 
activation mechanisms of TRPM2 and the physiological role of Ca2 + 
influx via TRPM2 using monocytic cell line U937 . Addition of H202 to U937 
cells triggered Ca2 + influx, and the both Ca2+ influx and TRPM2 
expression were attenuated by the treatment with TRPM2 -specific 
siRNA. The H202 - triggered TRPM2 activation was also 
inhibited by the treatment with ERK kinase 
inhibitor, PD98059. Moreover, the activation of TRPM2 
recombinant ly expressed in HEK2 93 cells was blocked by the 
mutation of putative phosphorylation sites (S/T-P 
motif) by ERK, suggesting that H202 - triggered TRPM2 
activation was controlled by ERK pathway. In U937 cells, H202 
induced interleukin- 8 (IL-8) production in extracellular Ca2+ dependent 
manner, which was inhibited by the treatment with TRPM2 specific 
siRNA and PD98059. The' Ca2 + influx via TRPM2 induced by H202 participates 
in IL-8 production in U937 cells. 
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AB Elk-1, a member of the TCF family of Ets domain proteins, contains a 
C-terminal transcriptional activation domain with multiple 
copies of the MAPK core consensus sequence S/T-P. This region is 
phosphorylated by MAP kinases in vitro and in vivo, but the 
extent and kinetics of phosphorylation at the different sites have not 
been investigated in detail. We prepared antisera against the 
phosphorylated forms of residues T353, T363, T368, S383, S389 and T417. 
The antisera specifically recognize the phosphorylated Elk-1 C terminus 
and are specific for their cognate sites, as assessed by peptide 
competition and mutagenesis experiments. Analysis of cells stably 
expressing Elk-1 in vivo shows that following serum or TPA 
stimulation, residues T353, T363, T368, S383, S389 and T417 become 
phosphorylated with similar kinetics. Mutation of any one site does not 
prevent phosphorylation of the others. Mutation to alanine of S383, F378 
or W379, which virtually abolishes transcriptional activation by 
Elk-1, does not affect phosphorylation of any sites tested. Analysis of 
Elk-1 using two-dimensional gel electrophoresis shows that following ERK 
activation Elk-1 receives at least six phosphates in addition to 
those present prior to stimulation. We propose that the Elk-1 C-terminal 
regulatory domain becomes stoichiometrically phosphorylated following 
growth factor stimulation. 
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AB The human immunodeficiency virus type 1 (HIV-1) Vif protein plays a 

critical role in virus replication and infectivity. Here we show that Vif 
is phosphorylated and regulated by p44/42 mitogen-activated 
protein kinase (MAPK) . Vif phosphorylation by MAPK was 

demonstrated in vitro as well as in vivo and was shown to occur on serine 
and threonine residues. Two-dimensional tryptic phosphopeptide mapping 
indicated that Vif is phosphorylated by MAPK on the same sites in vitro 
and in vivo. Radioactive peptide sequencing identified two 
phosphorylation sites, Thr96 and Serl65 . These phosphorylation sites do 
not correspond to the known optimum consensus sequences for 



phosphorylation by MAPK (PX(S/T)P) nor to the minimum consensus sequence 
((S/ T)P), indicating that MAPK can phosphorylate proteins at sites other 
than those containing the PX(S/T)P or (S/T)P 
motifs. Synthetic Vif peptides corresponding to the local 
sequences of the phosphorylation sites were not -phosphorylated by MAPK, 
suggesting that recognition of these sites by MAPK is likely to require 
structural determinants outside the phosphorylation site. Mutations of 
the Thr96 site, which is conserved among Vif sequences from HIV-1, HIV-2, 
and SIV, resulted in significant loss of Vif activity and 
inhibition of HIV-1 replication. These results suggest that MAPK 
plays a direct role in regulating HIV-1 replication and infect ivity by 
phosphorylating Vif and identify a novel mechanism for activation 
of HIV-1 replication by mitogens and other extracellular stimuli. 

LI 6 ANSWER 6 OF 7 MEDLINE on STN DUPLICATE 4 

ACCESSION NUMBER: 1999030926 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 9811754 

TITLE: Host cell-virus cross talk: phosphorylation of a hepatitis 

B virus envelope protein mediates intracellular signaling. 

AUTHOR: Rothmann K; Schnolzer M; Radziwill G; Hildt E; Moelling K; 

Schaller H 

CORPORATE SOURCE: Zentrum fur Molekulare Biologie Heidelberg, D- 69124 

Heidelberg, Germany. 
SOURCE: Journal of virology, (1998 Dec) Vol. 72, No.. 12, pp. 

10138-47. 

Journal code: 0113724. ISSN: 0022-538X. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199811 

ENTRY DATE: Entered STN: 15 Jan 1999 

Last Updated on STN: 3 Mar 2000 
Entered Medline: 3 0 Nov 1998 

AB Phosphorylation of cytosolic pre-S domains of the duck hepatitis B virus 
(DHBV) large envelope protein (L) was identified as a regulatory 
modification involved in intracellular signaling. By using biochemical 
and mass spectrometric analyses of phosphopeptides obtained from 
metabolically radiolabeled L protein, a single phosphorylation site was 
identified at serine 118 as part of a PX(S/T)P 
motif, which is strongly preferred by ERK-type mitogen- 
activated protein kinases (MAP kinases) . ERK2 
specifically phosphorylated L at serine 118 in vitro, and L 
phosphorylation was inhibited by a coexpressed MAP 
kinase- specif ic phosphatase. Furthermore, L phosphorylation and 
ERK activation were shown to be induced in parallel by various 
stimuli. Functional analysis with transfected cells showed that DHBV L 
possesses the ability to activate gene expression in 

trans and, by using mutations eliminating (S-->A) or mimicking (S-->D) 
serine phosphorylation, that this function correlates with L 
phosphorylation. These mutations had, however, no major effects on virus 
production in cell culture and in vivo, indicating that L phosphorylation 
and transactivation are not essential for hepadnavirus replication and 
morphogenesis. Together, these data suggest a role of the L protein in 
intracellular host-virus cross talk by varying the levels of pre-S 
phosphorylation in response to the state of the cell. 

L16 ANSWER 7 OF 7 SCISEARCH COPYRIGHT (c) 2006 The Thomson Corporation on 

STN DUPLICATE 5 

ACCESSION NUMBER: 1995:391391 SCISEARCH 

THE GENUINE ARTICLE: RC664 

TITLE: COMPARATIVE- ANALYSIS OF THE TERNARY COMPLEX FACTORS ELK- 1 , 

SAP-1A AND SAP -2 (ERP/NET) 
AUTHOR: PRICE M A (Reprint) ; ROGERS A E; TREISMAN R 



CORPORATE SOURCE: IMPERIAL CANC RES FUND, TRANSCRIPT LAB, 44 LINCOLNS INN 

FIELDS , LONDON WC2A 3PX, ENGLAND (Reprint) 
COUNTRY OF AUTHOR: ENGLAND 

SOURCE: EMBO JOURNAL, (1 JUN 1995) Vol. 14, No. 11, pp. 2589-2601. 

ISSN: 0261-4189. 

PUBLISHER: OXFORD UNIV PRESS UNITED KINGDOM, WALTON ST JOURNALS DEPT, 

OXFORD, ENGLAND 0X2 6DP . 
DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 
LANGUAGE: English 
REFERENCE COUNT: 45 

ENTRY DATE: Entered STN : 1995 

Last Updated on STN: 1995 
* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 

AB A transcription factor ternary complex composed of Serum Response 

Factor (SRF) and Ternary Complex Factor (TCF) mediates the response of the 
c-fos Serum Response Element (SRE) to growth factors and mitogens. Three 
Ets domain proteins, Elk-1, SAP-1 and ERP/NET, have been reported to have 
the properties of TCF. Here we compare Elk-1 and SAP- la with the human 
ERP/NET homologue SAP-2. All three TCF RNAs are ubiquitously 
expressed at similar relative levels. All three proteins contain 
conserved regions that interact with SRF and the c-fos SRE with comparable 
efficiency, but in vitro complex formation by SAP-2 is strongly 
inhibited* by its C-terminal sequences. Similarly, only Elk-1 and 
SAP- la efficiently bind the c-fos SRE in vivo; ternary complex formation 
by SAP-2 is weak and is substantially unaffected by serum stimulation or 
v-ras co-expression. All three TCFs contain C-terminal 
transcriptional activation domains that are phosphorylated 
following growth factor stimulation. Activation requires 
conserved S/T-P motifs found in all the TCF 

family members, Each TCF activation domain can be phosphorylated 
in vitro by partially purifed ERK2 , and ERK activation in vivo 
is sufficient to potentiate transcriptional activation. 
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DUPLICATE 1 



MEDLINE on STN 
92147704 MEDLINE 
PubMed ID: 1310686 

Phosphatidylinositol-3 -kinase in isolated rat 
adipocytes. Activation by insulin and subcellular 
distribution. 

AUTHOR: Kelly K L; Ruderman N B; Chen K S 

CORPORATE SOURCE: Boston University Medical Center, Division of Diabetes and 

Metabolism, Massachusetts 02118-2393. 
DK42621 (NIDDK) 

The Journal of biological chemistry, (1992 Feb 15) Vol. 
267, No. 5, pp. 3423-8. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199203 

Entered STN: 5 Apr 1992 
Last Updated on STN: 6 Feb 1998 
Entered Medline: 17 Mar 1992 
Insulin increases phosphatidylinositol- 3-kinase (PI-3- 
kinase) activity in Chinese hamster ovary cells transfected with 
human insulin receptor (Ruderman, N. B., Kapeller, R., White, 
M. F., and Cantley, L. C. (1990)' Proc. Natl. Acad. Sci . U.S.A. 87, 
1411-1415) . The subcellular distribution of PI-3-kinase has not 
been investigated, and it is unclear if insulin has a stimulatory effect 
on PI-3-kinase in a nonprol iterating target tissue, and, if so, 
whether this effect is subject to counter-regulation. To address these 
questions, we studied the effect of insulin on PI-3 -kinase 
activity in isolated rat adipocytes. Activity was measured in plasma 
membranes, intracellular membranes, and cytosol of control and 
insulin-treated adipocytes, and in anti-Tyr (P) immunoprecipitates prepared 
from these fractions and from whole cell lysates. . Treatment of adipocytes 
with insulin (200 nM) caused a half-maximal increase in 
anti-Tyr (P) - immunoprecipi table PI-3-kinase activity in whole 
cell lysates within 2 min. This effect was concentration-dependent, and 
it was sensitive to inhibition by norepinephrine. In 

insulin-stimulated cells, 75% of anti-Tyr ( P) - immunoprecipitable PI-3- 
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PUB . COUNTRY : 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



kinase activity was found in the low density microsomes. This 

fraction also exhibited the highest specific activity of PI-3- 

kinase, and insulin caused a further increase in this activity. 

Anti-Tyr (P) - immunoprecipitable PI-3-kinase activity was also 

found in the plasma membranes of insulin- treated cells, but this accounted 

for only a minor portion of the total and anti-Tyr (P) - immunoprecipitable 

PI-3-kinase activity. The majority of PI-3-kinase 

activity (90%) in control cells was cytosolic, but this was not increased 

in response to insulin nor was it anti-Tyr (P) - immunoprecipitable . These 

data demonstrate that insulin increases the activity of PI-3- 

kinase in adipocytes and this effect is subject to 

inhibition by a physiological antagonist of insulin action. The 

data also indicate that the effect of insulin to increase PI-3- 

kinase activity is expressed primarily in the low density 

intracellular membranes and to a lesser extent in the plasma membranes. 

L2 0 ANSWER 2 OF 3 MEDLINE on STN DUPLICATE 2 

ACCESSION NUMBER: 92112787 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 13 0 9768 

TITLE: Insulin stimulation of phosphatidylinositol 3- 

kinase activity maps to insulin receptor regions 
required for endogenous substrate phosphorylation. 

AUTHOR: Backer J M; Schroeder G G; Kahn C R; Myers M G Jr; Wilden P 

A; Cahill D A; White M F 

CORPORATE SOURCE: Joslin Diabetes Center, Department of Medicine, Brigham and 

Women's Hospital, Boston, Massachusetts 02215. 

CONTRACT NUMBER: DK3 32 01 (NIDDK) 

DK36836 (NIDDK) 
DK38712 (NIDDK) 

SOURCE: The Journal of biological chemistry, (1992 Jan 15) Vol. 

267, NO. 2, pp. 1367-74. 

Journal code: 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Eng 1 i s h 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199202 

ENTRY DATE: Entered STN: 8 Mar 1992 

Last Updated on STN: 3 Mar 2000 
Entered Medline: 14 Feb 1992 

AB We have studied the phosphatidylinositol 3 -kinase (Ptdlns 3- 

kinase) in insulin- stimulated Chinese hamster ovary (CHO) cells 

expressing normal (CHO/IR) and mutant human insulin receptors. Insulin 

stimulation of CHO/IR cells results in an increase in Ptdlns 3- 

kinase activity associated with anti-phosphotyrosine (alpha PY) 

immunoprecipitates, which has been previously shown to correlate with the 

in vivo production of Ptdlns ( 3 ,.4 ) P2 , and Ptdlns ( 3 , 4 , 5 ) P3 (Ruderman, N., 

Kapeller, R. , White, M.F., and Cantley, L.C. (1990) Proc . Natl. 

Acad. Sci. U.S.A. 87, 1411-1415). Stimulation was maximal within 1 min 

and showed a dose response identical to that of insulin receptor 

autophosphorylation. The Ptdlns 3 -kinase also associated with 

the insulin receptor in an insulin- stimulated manner, as approximately 50% 

of the total alpha PY-precipitable activity could be specifically 

immunoprecipitated with anti-insulin receptor antibody. Mutant insulin 

receptors displayed variable ability to stimulate the Ptdlns 3- 

kinase, but in all cases the presence of Ptdlns 3 -kinase 

in alpha PY immunoprecipitates correlated closely with the tyrosyl 

phosphorylation of the endogenous substrate ppl85. In CHO cells 

expressing a kinase-def icient mutant (IRA1018), there was no 

observable insulin stimulation of Ptdlns 3-kinase activity in 

alpha PY immunoprecipitates and no tyrosyl phosphorylation of ppl85. 

Substitution of Tyrll46 in the insulin receptor regulatory region with 

phenylalanine partially impaired receptor autophosphorylation, ppl85 

phosphorylation, and insulin- stimulated increases in alpha PY-precipitable 



Ptdlns 3 -kinase activity. In contrast, a deletion mutant 

lacking 12 amino acids from the juxtamembrane region (IR delta 960) 

displayed normal in vivo autophosphorylation but failed to stimulate the 

Ptdlns 3-kinase or phosphorylate ppl85 . Finally, a mutant 

receptor from which the C- terminal 4 3 amino acids had been deleted (IR 

delta CT) exhibited normal insulin- stimulated autophosphorylation, ppl85 

phosphorylation, and stimulation of the Ptdlns 3-kinase activity 

in alpha PY immunoprecipitates . These data suggest that the Ptdlns 3- 

kinase is itself a substrate of the insulin receptor 

kinase or associates preferentially with a substrate. A 

comparison of the biological activities of the mutant receptors with their 

activation of the Ptdlns 3-kinase furthermore suggests 

that the Ptdlns 3-kinase may be linked to insulin's ability to 

regulate DNA synthesis and cell growth. 
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ACCESSION NUMBER: 92109680 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 1722393 

TITLE: Phosphorylation in vitro of the 85 kDa subunit of 

phosphatidylinositol 3-kinase and its possible 
activation by insulin receptor tyrosine 
kinase . 

AUTHOR: Hayashi H; Miyake N; Kanai F; Shibasaki F; Takenawa T; 

Ebina Y 

CORPORATE SOURCE: Department of Enzyme Genetics, University of Tokushima, 

Japan . 

SOURCE: The Biochemical journal, (1991 Dec 15) Vol. 280 ( Pt 3), 

pp. 769-75. 

Journal code: 2984726R. ISSN: 0264-6021. 
PUB. COUNTRY: ENGLAND: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 1992 02 

ENTRY DATE: Entered STN: 2 Mar 1992 

Last Updated on STN : 3 Mar 2000 
Entered Medline: 11 Feb 1992 

AB Insulin causes a dramatic and rapid increase in phosphatidylinositol 3- 
kinase activity in the anti -phosphotyrosine immunoprecipitates of 
cells overexpressing the human insulin receptor. This enzyme may 
therefore be a mediator of insulin signal transduction [Endemann, Yonezawa 
& Roth (1990) J. Biol. Chemical 265, 396-400; Ruderman, Kapeller, 
White Sc Cantley (1990) Proc . Natl. Acad. Sci. U.S.A. 87, 1411-1415] . 
At least two questions remain to be elucidated. Firstly, does the insulin 
receptor tyrosine kinase phosphorylate phosphatidylinositol 3- 
kinase directly, or does it phosphorylate a protein associated 
with the 3-kinase? Second, if the enzyme is a direct substrate 
for the insulin receptor tyrosine kinase, does tyrosine 
phosphorylation of phosphatidylinositol 3-kinase by the 
kinase alter the specific enzyme activity, or does the amount of 
the tyrosine-phosphorylated form of the phosphatidylinositol 3- 
kinase increase, with no change in the specific activity? We 
report here evidence that the 85 kDa subunit of highly purified 
phosphatidylinositol 3-kinase is phosphorylated on the tyrosine 
residue by the activated normal insulin receptor in vitro, but 
not by a mutant insulin receptor which lacks tyrosine kinase 
activity. We found that an increase in enzyme activity was detected in 
response to insulin not only in the anti-phosphotyrosine 
immunoprecipitates of the cytosol, but also in the cytosolic fraction 
before immunoprecipitation . In addition, we partially separated the 
tyrosine-phosphorylated form from the unphosphorylated form of the enzyme, 
by using a f.p.l.c. Mono Q column. The insulin- stimulated 
phosphatidylinositol 3-kinase activity was mainly detected in 
the fraction containing almost all of the tyrosine-phosphorylated form. 



This result suggests that tyrosine phosphorylation of phosphatidylinositol 
3-kinase by the insulin receptor kinase may increase 
the specific activity of the former enzyme in vivo. 
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